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(54) Circular keratotomy with insert 
for myopia correction 

(57) A space maintainer (e.g. ring) 
(50) is provided for use in a circular 
keratotomy surgical procedure. Space 
maintainer (50) is inserted in an 



incision (30) cut into the cornea (20) 
of an eye (22) of a patient The 
incision (30) circumscribes the optical 
zone (32) of the eye (22) lo cause the 
cornea (20) to flatten (34). Space 
fTiaintainer (50) maintains the cornea 
(20) in the flattened position (34) 
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SPECIFICATION 

Circular keratotomy with insert for myopia 
correction 

Technical Field 
5 This invention relates to corrective eye surgery, 
and more particularly to circular keratotomy an( . 
an insert for myopia correction. 

Background Art 

The process by which one visually perceives 

10 involves light entering the eye in parallel rays, 
which are generally bent as they pass through the 
cornea and lens of the eye. In the normal eye. the 
light rays converge, or focus, on the retina at the 
back of the eyeball. Electrical impulses then 

1 5 transmit a sharp image to the brain. 

A common vision problem involving an 
.improperly shaped eyeball is nearsightedness 
(myopia). In the nearsighted vision problem, the 
eyeball is usually too long or the cornea too 

20 cun/ed. so that the light rays entering the eye 
come to a focal point in front of the retina. 
Eyeglasses and contact lenses change the focal 
point of the light entering the eye to provide, 
corrected vision for nearsighted vision problems. 

25 Another approach to correct nearsightedness is 
to change the cua'aiure of the cornea so that 
imoges fall directly on the retina. A corneal 
operation termed radial keratotomy has been used 
by Dr. Svyatosiav Fyodorov of Moscow. Russia. In 

30 Dr. Fyodorov s procedure fourteen to sixteen radial 
cornea incisions are made of varying length and 
depth into the cornea of an eye. The incisions 
extend from the outer edge of the cornea towards 
the center of the cornea. These incisions induce 

35 peripheral cornea staphyloma resulting in central 
corneal flattening. This flattening causes the 
curvature of the cornea to be reduced/which in 
turn compensates for axial myopia. ' 

Although radial keratotomy comprises a 

40 relatively simple surgical operation and has been 
shown to provide an average correction of about 
1.9 diopters, it has been found that such 
correction is temporary. It has been found that in 
many cases, the cornea returns to its orioinal 

45 curvature and the original error in vision returns. It 
has also been found that the radial incisions are 
difficult to control in length and depth since the 
incision is through almost nine-tenths of the 
cornea's thickness. These incisions introduce a 

50 risk of perforation of the cornea during surgery. 
Fuahermore. it has been found that the radial 
incisions cause the patient to experience dare 
sensitivity for night vision since the radiai incisions 
are made close to the optical 2one of the eve. 

55 A need has thus developed for improvec 
kcaiotomy procedures for the correciicn ci 
myopia vision problerr.s in vvh:c.^ improver ionc- 
ler.Ti vision correciion '.s achieved. Funr>er.-ic'e. a 
need has 5::son for imc-.'Oveci Vcfaiotom-. 

50 procedures :n whicJ". the- C0rr,C3' »ncisior: 

con;rol!ec :C mir.ir-;rc- :r-0 r:sV ccno'c*. r - 
cornea ^ r*?vr ^cf- o-* u'-r :c: a i.v*i:c 

p oc ec -J r c- • .V h I r. c c ' v ' : = i c " b 3 * '.- 



positioned away from the optica! zone of the eye 
65 to reduce patient glare sensitiv:rr. 

Disclosure of the Invention 

In accordance with the present invention, a 
circular keratotomy procedure is provided together 
with an insen for substantially eliminating the 

70 problems heretofore associated with radial 
keratotomy. 

In accordance with the present invention, a 
space maintainer for use in corneal keratotomy 
wherein an incision is made into the cornea of a 

75 patient, the incision circumscribing the optical 
zone of the eye to cause the cornea to flatten is 
provided. The space maintainer includes a ring for 
insertion into the circular incision for maintaining 
the cornea in the flatted position, 

80 In accordance with another aspect of the 
present invention, a method for the surgical 
correciion of myopia is providec. The method 
includes the step of cu;:ing an incision into the 
cornea of a patient wherein the incision 

85 circumscribes the optical zone to cause the cornea 
to flatten. A spacer is insenec irro the incision for 
maintaining the cornea in the i.c::enec position. 

Brief Description of tne Drawings 

For a more comp^eie understcncing of the 
90 present invention anc fcr furTr.er acvc":tcces 
thereof, reference is no-v mace :o ir^e foMowinc 
Detailed Description ta'.en in ccn-cnc^cn with'tne 
accompanying Drav.ir.cs. in w-ich: 

FIGURE 1 is a cross-seciicr.a! view c** a cornea: 
95 FlGUnE 2 is a crcss-secticra; view c: the 
cornea of FlGUP.E 'i v.i:- the er^'tneiiai iaver 
removed and a circ-jia- inclsio- r-.aze accorcinc :c 
the present inveniicr.; 

FIGURE 3 is a crcss-sectic.-:; vie*.-, the 
100 cornea of FIGURE 2 wrerein certrai ccr.ee 
flattening is iilustratec. 

FIGURE ^ is a ccss-secticr.i vie'.v c' the 
cornea of FIGURE 3 iJiustratir.i inser. of the 
present invention disposed vv,tr:r. tne circular 
105 incision; 

FIGURE 5 is a too plan view oi the cornea 
illustrated in FIGURE ^. 

FiGURE 5 is a crcss-sectionai view o: -he 
cornea of FIGURE ^ illjstraiir.c tne inc:S:on having 
1 1 0 been sutured; 

FIGURE 7 is 5 cross-sectiD.'-.e; view c: tne 
cornea of FiGURE 6 anc a nev.iv c-c.-..- e-ithe:ia. 
layer; 

FIGURE 8 is a tec z^ian viev. :• a^^- err.cooiment 
115 of the present insert; 

FIGURE 9 a tcr z'a' vi-v. -J c- h :-^-c:^ 
emccdirnr't c-f :r.e sr c* "i r.\ ■>-*:. : - 

and 

'20 cer.erai^ a-r; so:: i-i .:-o; ' . — ' I ; - 
inse- 



to xhe present invention. Cornea 20 includes 
epithelial layer 24. 

FIGURE 2 illustrates eye 22 with epithelial layer 
24 removed. A circular groove 30 is cut in cornea 
5 20 to a depth of approximately 0.2 to 0.7 

millimeters. Circular groove 30 circumscribes the 
optical zone, generally identified by the numeral 
32 of eye 22 and has a diameter of approximately 
eight millimeters. It therefore can be seen that 

1 0 circular groove 30 is disposed away from optical 
zone 32 to eliminate glare sensitivity heretofore 
associated with radial keratotomy procedures. 
- Circular groove 30 has a width of approximately 
0.2 millimeters and is defined by sidewalls 30a 

1 5 and 30b. Circular groove 30 can be formed using 
a corneal trephine in which the depth of cut can be 
^ecisely controlled. 

FIGURE 3 illustrates the results of the incision 
of circular groove 30 within cornea 20. The 

20 incision of circular groove 30 in cornea 20 induces 
peripheral cornea staphyloma resulting in central 
corneal flattening in the area of optical zone 32. 
The curvature of cornea 20 in the area of optical 
zone 32 is reduced to thereby compensate for 

25 axial myopia. In comparing FIGURES 2 and 3. it 
can be seen that central corneal area 34 of cornea 
20 has flattened from the position illustrated in 
FIGURE 2, This initial position is illustrated in 
FIGURE 3 via the dotted line 40. It can also be 

30 seen in FIGURE 3 that peripheral portions ^2 or 
cornea 20 have protruded above their initial 
position, being higher than line 40. The fleiteninc 
of central corneal area 34 results in the shonenir.c 
of eye 22 to correct for myopia and in a fiar.er anc 

35 therefore optically weaker cornea. 

Referring simultaneously to FIGURES ^ c.nd 5. 
the insen of the present invention is illusT'ated. 
and is generally identified by the numeral 50. 
Insert 50 is disposed within circular groove 30 for 

40 maintaining sidewalls 30a and 30b of circular 
groove 30 apart during healing of the incision 
which forms circular groove 30. Insert 50 forces 
and maintains sidewalls 30a and 30b apar: until 
sufficient scarring tissue closes circular groove 30 

4 5 to thereby maintain central corneal area 3^ of 
cornea 20 in the flattened position shown in 
FIGURE 3. Insea 50 may comprise, for example 
nvion. Extruded PMMA. polypropylene or similar 
.materials. 

50 FIGURE 6 illustrates the use of sutures 55 for 
temporarily maintaining insen 50 in place within 
circular groove 30 during healing of the incision 
■forming circular groove 30. 

FIGURE 7 illustrates insea 50 permanertly in 
55 place by normal scarring v^hich has taken :;;5ce 
betv.-een sidewalls 30a and 30b of circuia- z-oove 
30. FIGURE 7 funher illustrates a nev.lv c-: .-. r. 
epJtheliai layer 24. 

FIGURE S iliusirates inse-*; 50 in create* reta;: 
SC' Ir.ser: 50 comprises a Circuiar rmg havjr-^ i 
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diameter of approximately eight millimeters. 
Circular ring 50 has 3 circular cross-sectional area 
having a diameter of approximately 0. 1 to 0.5 
millimeters. 

55 FIG JRE 9 illustrates an insea 58 for inseaion 
into circular groove 30 (FIGURE 4) having a 
configuration similar to insea 50. Insea 58 has a 
triang'. tr cross-sectional area as illustrated in 
FIGUR:: 10 for more closely matching sidewalls 

70 30a and 30b of circular groove 30 when inseaed. 
The length of a side of insen 58 is approximately 
0.3 mil'imetftrs. 

It ihererore can be seen that the present 
circular keratotomy for myopia correction provides 

75 for a circular incision circumscribing the optical 
zone of an eye. The circular incision is disposed 
away from the optical zone to avoid glare 
sensitivity heretofore present with radial - 
keratc:omy surgical procedures. The depth of the 

60 circuic- incision and the diameter of the incision • 
contro' the amount of central cornea flattening 
and the resulting correction. The present invention 
further provides for an insen for maintaining the 
cornea in a flattened position to prevent the 

85 cornea from returning to its original error. The 
inse.r maintains the incision open thereby 
permitting corneal flattening until normal scarring 
takes c:3ce. 

Wrr'eas the present invention has been 

rO descr'ced with resoect to soecific emboclments 
therec*. will be understood tha: various chances 
and :cificc lions v»'il! t)e succestec to one skiiiec 
in ihf c". anc it is intended tc encor-^pass sjcr. 
charcis and modifications as fali v.ithin tne scoDe 

-5 of the impended claims. 

cla;v.5. 

V - sDace m.a'".:ainer for jse ir. comeai 
keratitr my v/herein an incision is mace into the 
corner of a patient, the incis'cn c;rcumscriDinc the 
■ 00 opiics :ane of the eye to cajse the cornea :o 
flatte- comprising: 

m.e = ns for insenion into t.-.e circular incision for 
mair.ra -^ng the cornea in the flattened posuion. 

2. T-.e space m.eintainer o? Claim. 1 wherem 
'.05 said rreans for inseaion comorises ring mear.s. 

3. Tre space melntainer of Claim: 2 wherein 
said r -i means has a circular cross-sectiona: 
area. 

^. ".-5 space m.aintciner cf Claim 2 whe.-eir. 
* -0 sale r':rg means has a trianc-j'=ar crcss-sectic-^a' 
area. 

E. ^ method for surgical correcticr^ oi mycc'^c 
com:;':sing the stet^s of: 

cut:!.".c an incision into the co''*"ea of a "a!;e''i 
' * 5 circ'j'" Htribinz tr.e optica: zr-ne t-ne'et:\ ca-s rz 
tr.e :c-'ea tc t atte": a-c 

i.*"- set no a sea te: in - : t^e .rz-.^ z' 'O: 
me:r:r -:rc tr-e cr-^ea -r^ :-v ' a::e-vc zz: : z^ 

6 - zzaze ma -rame* 'z- -se -r :zrr.-yy 
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keraiotomy substantially as herein described with 
reference to and as illustrated by (he 
accompanying drawings. 



7. A method for surgice: correction of myopia 
5 substantially as herein described with reference lo 
and as illusiraied by the cccompanying drawings. 



Primed for Htf Miiasty i Sutlonery 0«ice by \t\9 Couritr PrtM. Lttmingion Sp*. 1982. Publi by the Piitm OfTice. 
25 Sou!h»mpton Buildings. London. WC2A lAY. tipm vvhich copiei m«y b«. ot .jift«0 



